Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2004-341 248 

(4o)Date of publication of application : 02.12.2004 



(5 Dint CI. 



G03F 7/039 
C08G 73/00 
603F 7/023 
H01L 21/027 



(21 Application number : 2003-137851 
(22)Date of filing : 1 5.05.2003 



(71) Applicant : 

(72) Inventor : 



KANSAI PAINT CO LTD 

IMAI GENJI 
MIYAGAWA KENJI 
UEDA MITSURU 
EBARA KAZUYA 



(54) POSITIVE PHOTOSENSITIVE RESIN COMPOSITION AND PATTERN FORMING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a positive photosensitive 
resin composition containing no ionic by-product, excellent in 
storage stability, low in price, excellent also in heat resistance, 
mechanical characteristics and electrical properties, and capable of 
forming a high resolution circuit pattern. 

SOLUTION: The positive photosensitive resin composition contains 
(A) a polybenzoxazole precursor having a repeating unit represented 
by formula (1) and (B) a radiation-sensitive or thermosensitive acid 
generator compound. In the formula, A1 represents a tetravalent 
aromatic group, each N and each OH bonding to A1 make a pair, N 
and ON in each pair bond to adjacent carbons on the same aromatic 
ring; A2 represents a divalent organic group; each R represents a 
protective group for a hydroxyl group; and n is a number of 2-300. 
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/-4-t Ka^y7x^;P] 9, 9 - fcf 

^ [3-7^7-4-t Kn^y7x^;v] ^yV^W 

[0 0 3 7] 
[^16] 

H 3 G^ 




[0 0 3 8] 
[0 0 3 9] 

«t 2 figfj^JLW ffl u r <> «t v \ 

[0 0 4 0] 



£fc ±iExt (2) cQb^-o-r^y^^y— Mk-S- 
(3) -c^stL5t>we*>*o - 

[0 04 1] 
lit! 7] 



50 
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O O 
I_j — c-A 2 — C — H < 3 > 



[0 0 4 2] 



22 



[0 0 4 3] 
[ft 1 8 ] 



r,^. 4^,3. 4A 2 ; 4^ Rj , 




(3-4) 



(3-6) 



f£T R 4 \«7 Re/ RiT r 12 ■ 




<5 R 6 ' 

, (3-8) 





R Ty=l=V R 3 



(3-12) 
(3-13) 



R 7 R 6 Rio 



(3-11) 





[0 0 4 4] 



50 lit 1 9 ] 
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(13) &M2 0 04-341248 

23 24 

Rr XT^ rfTV !CF:! . CF.tUrt-O- (C F 2 ) b -C 

1/%J ' ' 1 ^V^x^, 1 ^^, F 3 (^r-Cbli0-5OS^-Cfc^) Zf*- 

(3-17) (3-18) CH2-, -C2H4 -Xli-CH2=CH2 - ^i 

r ft A 2 * (3-.1) frV^L 

(3-8) . (3-12) ft^L (3-22) , (3- 
2 5) , (3-2 7) (3-29) <D^, ££>M 

^(C^C (3-1), (3-5), (3-7) RX* (3- 
70 14) <7>&^#ii-C£>6 0 
[004 6] 

±iE5$; (3) Ov^T^fb Kte^«^JW*M**tffttf 
e>(-Pt/££ft5 

[0 0 4 7] 

r 5 R 4 ' R2 y ^ ' tP7^;^7;uft K, 2-7;^n^y7^^7;pf 

(3-23) J ^1 v t Ks 4-7;^P>fy7^;W7^ft h\ 5-7/^ 

20 o^y7^^7;VftK, 2-7^U7 1 U7^/U7^ 
ft K\ 3- h V 7/^o^f/V7^;U7;wf t K„ 4 
- h y 7^D^f ;l/7^^7/Vf t K, 2-M7/V 
tn^f/Wy7^i/7^ft h\ 4-hy7;vtn^ 
*f-A"{ 77^/U7^rt h\ 5 - h V y/^u^^/U^{ 
77^^7^ft K> 2-7hy7yPtD^^r^7 
^/i^T^x t: K, 3, 4, 5, 6-rF77;^n7^ 
;U7;Vft h\ 2, 4, 5, 6-fh77/^D^y7 
(3~27) (3-28) pjVTJ^t h\ 2, 3, 5, 6 --r h ^ TVl^u -7" U 

30 fc° yv^y- 3, 4-i?Tsu^th\ t o yv?y-3, 5- 
v?7^rt K, b°^v ? >'-2, 3-^TA^eK, 
v?>--2, 5-v>7/UftK, fc^v^-2, 6-v?T 
yiort.K, ey 4 - v^TA-ft h\ fy> 

v^-4, h\ e°ll^v ? >'-4 f 6 - 

7;vft K, -^^^U^-l, 5-v^77^rt h\ "^^ 
^u^-i, e-^TtK 2, 6-^TA^t: 

R 2 \ R 4 /p 1X6 h\ UV-3, 7 -v^TVl'f fc h\ 2, 3, 4, 

(3-30) 6, 7, S-^^y^vrypU^-l, 5—isT 

[004 5] ;Uft K„ 2, 3, 4, 5, 6, 8 — ^ 3f1f:7/l^-n -f- 

x&«fctfY(*^ft^ft&:£lc-CH2 -o 40 :7*u>--i, 6-^7;vftK, l, 3, 4, 5, 

-S-, -SO-. -SO2-, -SO2NH-. 7, 8-^^^^/^o-^^^U>'-2, 6-^X^7* 

-CO-, -CO2-. -NHCO-, -NHCONH fc h\ 1 - h y 7;^p ^ ^t7 ^ uy - 2 , 6 —3* 

-C (C F 3 ) 2-, -CF2- -C (CH3) 7/l^rt h\ 1. (hy7;Utn>f/H ^:7 

2-, -CH (CH 3 ) -C (CFa) (CHa) *U>—2, 6 - *ST AS? t: h\ 1 - h » y >V*vi * ^ 

-Si (R21) 2- -o-Si (R2O2- ;^7^i/y-3, 7-^ftK, 1, 

O- -Si (R21) 2-O-Si (R22) 2- (hy7;Uto^f;u) f7^i/y-3, 

- (CH2 ) a -Si (R21) 2-O- Si t K, l-hy7;VtD^f;V-2, 4, 5, 6, 8- 

(R22) 2- (ch 2 ) «- (::-Ca (20 — 6 ^ -<y^7;^Pt7^uy-3 ( 7-y7/vft h\ 1 

&-?*>£) ^I/a^^i:t)^5»^^5Mfm, Ri- -tT* (Fy7;^n^^) p<h=*>-2, 4, 5, 

Rie, R2 1MR2 2 te^ft^ft&J&lCH, F, £3 50 6, 8 ^7/l/tot7^l/y-3, l-^Tfr? 
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b h\ 1, ( h y -2, 4, 

6, 8-fh77yUtDt7^l/y-3, 7—&TA^f 
L r\ i , D - C Lb** ( h y * * Y 

3r~>] -2, 4, 6, 8-T h77/V^Pt7^Uy- 
3, 7-'^ft K, 2, 2 ' - t'7x^/Uy//Uf 
fc h\ 2, 4 ' ^z^jV^T ?V^f\L F\ 3, 3* - 

t^x^^yr^rt h\ 6, 6* -^7;^p-3, 
4* -tVx^^T^rt h\ 4, 4' -t^m— yu 
v^T/V-rfc r\ 6, 6' -v?:7/l^-n-2, 4' ~f7 
x^^^T^ft K, 6, 6' -i?yjls*u-3 t 3' 
-t*7x^Ui/7^rl: h\ 6, 6* -v^yu^p- 
3, 4' -tf7x-;l/i/7^ft h\ 6, 6' )V 
sfti-4, 4' -f7x^7;V7t 6, 6* - 
^MJ7;^p^f;u-2, 2' - yf-7 ^~)W7 fr*? 
t h\ 6 , 6 ' - h V 7/U*xn J ^/U- 2, 4 ' - fcT 
7x-;^7/k7t 6, 6' -^hy7;>tn^f 
A— 3, 3 ' -t*7x^^7^ft K, 6, 6 ' -i? 
hy7;^n^f;U-3, 4* - fc*:7 =.=.j\,*JTA^f t 
h\ 6, 6* -^h!)7/^P^f;W-4, 4' -\?7 
^=.)W7)V^\i h\ 2, 4' -t^riX^yX77Vf 
fch\ 3, 3* -t^V^yXT^ft K> 3, 4* 
~^v"^yX7/Vft h\ 4, 4* -t^V^y 
X7/Vrt K> 2, 4' - v^yl^ ^ ;Vi/7=c ? 

3, 3* - ^/W^yV^^^^U^ 3, 4' 

-^;v^v^7xn;W^y, 4, 4* — v^/i^/u 
■^7x^ ^ >\ 2, 4 ' — ^Tj^yu^yPv^^oi^^v? 
^y^n^^^. 3, 3' -v ? */V^/Vv ? 7x^v ? 7 
yio*-pp< 3, 4' -iSTfr/is^jUiSy *.=-;v~Jy /u 

;*-p^^>\ 4, 4' -> ? ^^/U> ? 7x^;Vv ? 7;^ 
p^^V* 3, 3* - —*s&A'*/V*?y yw*yl^:/ x 
3, 4* — i?fcjV*j\'i?y3L~/\'ysj\'fcl/ > 4 y 4' — 
i/7fr/ls*/Ui/y ^=-)Vy.?vib^'^ 3, 3' — iffc/V^jV 
-sy 3L~)V?.jvy ^ h\ 3, 4* -^;i^^/^7x^ 

/UX/V7>f F\ 4, 4' - v^JftyU ^ yU^7x 

b\ 3, 3' -Vi£jv*)V*syz*.~>v'r h>\ 3, 

4' — \/ib;\s*jV*?y xL—jVfr h>\. A, 4' —i?7frJ\' 
*;v*Jy xl-jv't hv, 2,. 2-fcT;* ( 3 -*yi^ y^:7 
31 -/W) /nA°y, 2, 2 — t*^. (4 -"Tfr/lo^/Uy *i=. 
;V) yuy<y y 2, 2- (3, 4' - v^yl"^ juy^^ 
)V) yu/O, 2, 2- (3, 4' -^^^;V7x^ 
yW) ^n/^> x 2, 2— (2, 4' -v^l^yl^^ — 
/w) yru/<^^ 2, 2 - 1'^. (3-^;;^x^i/) 
^^ri^^/V^-n^n/^V, 2, 2 - tT^ (4— sfcA'SA' 
;7:n~yu) ^^flJ-^yi^pr/p/^ 2, 2- (2, 
4' -^;i/^;W7x^) ^^-y-ysu3rvyus<i/, 
2, 2- (3, 4* — fifrjv*;vyx.~j\s) ^*c*)-y jV 
tn/o^y, 1, 3-fcT* 

'» ^Vif>, 1, 4-f^ (3 -*;U^/U7x7 3r 
v") ^<>"tf>\ 1, 4 — t:*^ (4 -*/l/^/UV7xy 3r 
-<>^> s 3, 3* - [1, 4-7^^U>fc^ 



^6 



3. A 9 - [1 



n (i->?-yU;3L^ 



y^>-) ] t^-<yX7yWTt h\ 4, 4' - [1, 4 
-^^n — uvtf;*. (1 ^vwm^-y ] 
X7^f t 2, 2 - \fx [4- ( 2 -i&iv^jvy zc 

S*c» 7x-;U] /d;nV, 2, 2 - tr* [4- (3 
-Tfcyl^yl^ 3r -» ^ai^/V-] :/p>^>\ 2, 2- 
tf* [4- (4 — Tfcyl^/l'^:*/ >/) :7;n~yU] 

2, 2 - tf;* (4- l3-i£;v*jvy ai ; ^v-] 

/0 ;7aL~yW -^-fr^/i^-p^n^:^ 2, 2 - fc* ;* (4 
- (4 -TfrsU^/Uy ^ / 7^^yl^) ^^rlf^yu^- 

PT'P/^ (4- (3-7j>y^^yl^^x;y ^rv^) 7 

^-yp) *yUZ7^ h\ t** (4- (4-^y>^yU^^y 
^vO 7x-;v) ^.yu^^ h\ (4- ( 3 —7fr;U^ 

jvyzxL/**/) y^—jv) ystvifri/, (4— (4 — 
-fo?v*jvy^j *ci/) y =^~;v) ^.yv^>- N 7;^i/y 
2, 6 - v ? *y^yl'T> h^^f-y ^yW^-Ui^-2, 

K, 3,7 - 7 y^7^7 1 
K> 9, [4 -T^yW^yW^oi^yU] y;V^]y 

20 9, 9 — [ 3 - T^yl- ^ yU^7 r^yU] ^yW^U 

9, 9- (3, 4' - z/fr/u ^ jvy ^yi^) yjv-fr 
uy s 9, 9- (3, 4' — v^yi^yv^xi^yw) ^yu 
^-WV^O^^v^Ty^t: K ; 

^/c. 1, 4-i/^n— ^rU-^Tyl^fc h\ 1, 3- 
^n^ty^ftK, tfv^n [2. 2. 1] 
5-'^7tK, lf->^P [2. 2. 
2] ^^^>--2, S-v^Ty^t K; tf^^n [2. 
2. 2] t^^-7-xy-2, 5-^7;Vft K, 
v-^n [2. 2. 1]^^^~2, 3-v^Ty^t: 
30 h\ t'^n [2. 2. 1] ^-72- 5 -31V- 2, 3 
-v/7;Uft h\ hy^/^n [5. 2. 1. 0 2, 6] 
^X7V-3, h y v'^ p [5. 2. 

1. 02, 6] 7^X7-4-^^-8, 9-v^Ty^t 
h\ s<)VM KPf7^1/y-2, 3 -^7/Vft h\ 

KPt7^^y-l, 4 -^7;W7t h\ K 
pf7^i/V-l, 6-^7;^rt K, Kp- 
1, 4 ? s-ty? 3 -^r/^t: h\ 

Kp-i, 4-^^;t7^i^y-2 ( 

;Urt h\ ^<yut Kp-1, 4-^^/^^^U-V- 
^0 7, 8-^7^rt h\ Kp-1, 4:5, 8- 

/-rypUls- 2, 3 - v^Ty^ t h\ -<ywt K 
p-1, 4:5, 8-^^/t7^^y-2, 7 - i/ 
77l/ft K, ^yi/t Kp-1, 4:5, 8:9, 10- 
hy^^yrvhvir^-2, 3-^7/vft 4, 
4' — v^yl^yl'tfv'^ P^^V/K 3, 4' -^"^ > 
v?^^ p^^rt^yw^l/rfc K. 3, 3' -^/^^ 
/V'v^i/^ n-^^r i/yw^ 3, 4' - * yl^i/v- 

^ n^^ri/yuy $ V> 4, 4 ' — v^yU^ y^v ? v'^ 
^ri/yp^^>. 3, 3' - v^W^yVi/v'^ n-^^S^/W 
50 ^yU^-n^^V. 3, 4* — i/^yv-^yuv^ix^ p^^-> 
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27 

4 ' — v'/J>A' ^ /l^i/i/p tn ^ 
3, 3* -i/^^^'V^ 
4' — *Jifr}V%i\' 9 J*/9 xx^ 
— ^tJn/V ^ /^^^ a ^v^f '> 
/W*/V-3fc>\" 3, 3' -v?*;l/^;l/v?'>^ n^'>/l/^ 
/V7/f h\ 3, 4' -SJafr/U* frVisi? D^^r^^/V 
K, 4, 4' — SJaM'S A-v^v^ P^^rv/;^;l/7 
^ h\ 3, 3* -^^/^i/^ n^^v;^ 
3, 4 f -i?ftjV%j\si?*si?u^*r\/>\'fr h 4, 
4' xi^*^jV>r V V> 2, 2-tT 

* (3 ^rvvu) ^n/^v, 2, 2 — 

b*^. (4-*;>^^v'^n^i//i/) /o/Ny, 2, 2 
-b** (3 — aM^A'S'* d^^v/;V) — ^rl^A^u 
^d/nX 2, 2-tf^ (4-*;u^;^>^d^:/ 
/u) ^ty/vta^D^ 1, 3 — (3-i?* 
/l^/U^ o^^vvW) ^^ifV, 1, 4 - b** (3- 
^^^^o^i/;V) ^<>"tf^ 1 , 4-\?x (4 

— afc/W^A-i^ D^=^i//u) 3, 3' — 
(1, 4-v-^n— ^rv-l/yt'T; ( 1 - * ^tV^ V 7 s 

» ) t^i/^p^^^fy^;w<;urt h\ 3, 4' 

- (1, 4 — 2?i/\sZsYf* (l-^^/^^-y 



OH 



25 



*4* - (1, 4 -v^ n-^^f i/uyif^ ( 1 — J* ^yu^ 

2, 2-b*;* (4- (3 -*/U^A'>'^ n^3rv"yv) > 
^D^V;i/) yn/N'y, 2, 2 - tf ^ (4- (4-* 

2, 2 - tT* (4- (3 -7fcA^A->^ n-^vvW) > 
^ n^^r-WV) ^^i^/l^-n^n^:/, 2, 2 - b*;* 
(4- (4 -Tft/U? ;1^7x/ ^rvO '>^o^V^) ^ 
dri^^/W^-o^nyO-, tr* (4- (3 -*A-^ yWv^ 

(4— (4 — fc/U^jUis? a^^r WVt^^) 
^fvvU) ^/l^-f K> b*;* (4- (3i/^a^i/^ 
^rvO ->^P^^) ^ b*;* (4 - (4-^ 

A^/Uv'^ n*^3f v'AoJ-^v') v-^ P^^^l/) ;*A-* 
>\ 2, 2* -b'v^n [2. 2. 1] Is— 5, 

6* -v'TA^b h\ 2, 2 y -t'i/fv [2. 2. 
1] 6* -^/yi/f t K^«i^v^T 

A-^b K ; 

20 [004 8] 

[11:2 0] 



HO 



OH 




OH' 



HO 



[0 0 4 9] 

ft if. - 
[0 0 5 0] 

& 2 mmsi ± mm u x t <t v \ 

[0 0 5 1] 

±fS5£ (2) ^t^-o-T;7 7x7-;Wb^^± 
155fc (3) to&TA* 1 ?* Kfc*«^*fi*S*a£i:fc 
J:*). TIE^C (4) -e^StL5tt95gb^ffiSrWr*<k 

[0 0 5 2] 
[ft2l] 




H H^ 
x N=C-A 2 -C 

HO OH 



(4) 



40 



50 



[0 0 5 3] 

-300, ^IC 3 — 3 00. £ «b liI«MC 10 — 2000 
[0 0 5 4] 

* (2) cob'^-o-r^y v^s—MY&ttoh** 
(3) co7;^ft K^*fcoSJStt % ^^7«EEo» 

5£ (2) (Dt'7-o-T;y7x/-;P 

fb&M&tfa; (3) cor/u^b Y\t&m*, 
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Tir i- >\ ^ 7-/^-r^4r h >\ ^ ^vw-f V-f*f-ft>tr V 
>\ >^ n^^ri^y >\ -fy7tny§^ h^i ; y 

^ h>\ 7 -#^0 7^ h>\ E-^yoy^^ a 

x^/-;^ /p/V- /^ORfRftl — 1 OtDJII 
JKRTA'a — ; :7^y — /V, ^ l//-;i/^(^ffK 

^y — /K rfZ J— /k 

3i— x/^o^xyvMS^^^y =»— rvi" 
® ; ^u^ — — K yatvy^-^-h? 

a*. sto^i«)2oo t crw«, »*u<tt*«a 

r. £ K J: 0 fxfc 5 r t a*-c£ 3 e 

[0 0 5 5] 

■fc^BSS; (3) (OTA^fM KffrMMi* — «Mc, A 
(2) (otr^-o-r sy y^s— Mk&mi^fr&fr 

•9 0.. 5 — 1. #r£b<te0. 8 — 1. 

[0 0 5 6] 

^< tt, JhlBst (4) -C^S^SiftfJiSU^ffiSr^i- 

s 0 wb^ii, ±k* (4) 0a 9 sura®* 

(n) tdfe#b-C, -«fc0. 1-1. 5dl/g,ff 
^L.<ti0. 2 — 0. 8 d 1 /g^fflftcol^JteSSr 

[0 0 5 7] 

±ea (4) "c**tL-6ft-&»*^*«s*(ft»a-c^ 
D^m-tia^ (a) fAft-vhstf)) 

^*8fettfi6*^«ncr>*» («*tf, T. W. Green 
e, Protective Groups "in Or 
ganic Synthesis, John Wile 
y &;Sons (1981) #J&) 

[0 0 5 8] 



(16) 2004-341248 

30 

[0 0 5 9] 

mfo&m&xte&m&<Dmft±ftm&yo (b) 
^^otKv^^^M^o (b) fiE»-e*>sis»W 

[0 0 6 0] 

Ai£ : /NPyyft^ : tiM/ti^^V^ 

&l/o b P^y^x^f/W : 3£tm*ll^fF## 
4 3 7 1 6 0 5td|S^^tt^>N-b Kn^-i/T^ K&tf 

—)V*t-7 y^Ti^ K— 4 -*/W>-*— hSfc'S'* 

So 

[006 1] 

ifff h7 7;i/tP^l^-h, ^^i^^/w^-nT^^ 1 ^ 

30 [006 2] 

t LT3JfK^=!?A»M»IS:tt57 = t^ft 

IB^y^-S^^JlCti, *|§#ff#-^4; 6 6 1, 4 2 
90^7^9, l-68tT^7^10, l-14fT 

^^^^y^«t^-?rtt^^K»^ 

tMIS, WI^Ltt^yu^, tw^J;t;7yN7iry, 

w h y 7 y -/m;^^ Ai<7)^t)* fc, 

(p-N, N-^W^^!)ry) -7th 
>-T^^3i^^b^#5o 3 — Amco^frhf&Zm 

JO *a**PT»<b*lt?«>6. MG. T i 1 1 e y(nn±t& 
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^C. North Dakota State Univ 
ersity, Fargo, ND (1988) [Dis 
s . A b s t r . Int. B , 4 9, 8 7 9 1 (1 9 8 . 
9) :Chem. Abstr. , 111, 39942 

m-e&Zo tiuo»mtt&a£mn. mass, w*>^ 
e>**«-ett-frbTv<5. to 

[0 0 6 3] 

(A) lOOlf^UTO. »^ 
[0 0 6 4] 

h y TV^t&mm, vrv v-rv v 

* K^yvHgf. ^pyylft^S^^t^^^ 
^"Ct 5o' JEfcWM 5 ? 7-146552 ^RVV&m^ 9 
- 2 8 9 2 1 8#^«^|BttO«»^»Jfcffiffli-SCi: 

10 0 6 5] 

#l;tkf, ry^^i,^t-^a ^^/^ 
tf h>Fwai>^.y^>^co^<>'y r -r >\Rt*o — ~ hp^y 

v?Aoc;*7vU : ftm^gMSffFft-^M 3 7 1 6 0 5 MfB 
K*^**— hS^t*tl§ 0 7!l-yWt7 h*/ y^ 

Kite, *S#flF#-g-4, 6 6 1, 4 2 90P7A9, 1 
-6 8fr*3J:U^7^ 1 0, 1 - 1 4fTl-!B3££*LT^ 

AT ASS. Ipt,^f7;utP7yf-^yS 
3- (9-7V h7t^;w) fcVUv^ ^^yW*,^* 

zzxm^bfrx*>£\f*ffi&&m<D&M#)mn* w*. 

j8i^t7/uto7yf : e^8 h y r y — so 
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-VJxX&Zo *tz. ±IBbfcfR»38£#Jfc bT«*lc 

ft-7i/y«»» i ^f -^i.7yySS 
i?7^Kt7h^yyft*«a, ^yu*v»3i^ 

^T*t^)o I^W7- 1 4 6 5 5 2#4fc*L #Jg¥ 
9-289218 #4*flU ^HUl^F 1 0-20 4 40 7^ 
4^8, 3#Bf§¥ 1-9 6 1 6 9 2-147 
0 4*883* 2-255646 2 - 

2 6 8 1 7 3 ftmW- 3- 1 1 0 4 4 -§-<&^ ^ 

fH§^3- 1 1 5 2 6 #Hfl^4- 117 7 

2 7 5 7 4f^«, ^^^4-3 0 8 
5 6 3 ^{&m, OT¥4 - 3 2 8 1 0 6 ^BB 3 ? 
5-132461 %fm¥ 5-132462 f§rte 

mmw-5-140 1 32m #51^5-1 40 

2 0 9 5-140210 ^M^P 

5- 170737 #4^$, t&mW- 5-2301 9 0 -5§-<& 
&M¥5- 2 3 0 1 8 9#4*«L ^¥6 - 2 7 1 

5 3 2#^«. #|H¥6-2 7 1 5 4 4f^«, EMU 5 ? 

6- 321897 6-321195 

^ ^Ip6 - 3 4 5 7 2 6 4§-4*«U ^^^6 - 3 4 5 
7 3 3 »B¥6-8 1 4 7 5 4 

7- 2 5 8 5 2 4$fH§¥ 7- 2 5 8 6 3 
WBIW 7-8 9 9 0 9 »§l¥ 7-501581 
#*£:SL H(S^H«:9 7/0 8 1 4 1 *?fcB*fe**u^£ 

[0 0 6 6] 

BRiRbJ»«:»4i-5«Jl-e*>i9, «**^^ftio«JpH> 
b<«^^V>Sr^^T^5o «S©a*tbT 

^felUNf. ^^M^f, #^M^f. ^®ff, 

^MW. *u-h7/«R,'7^Pi/7 = ^*«», T 

yh7^y^M, ^y i^v*5J:^-<y / y^M, 

hp^ 55*S«», ^-^^^ 

7^§ffltt5o 
[0 0 6 7] 

M^O3&&te0. 00lMra-10/im^lC^: 
^?55*F^b<, 0. 0 1 /xm— 1 /i mCD%&m^2bZ>^ t 
^^^Jc^*b<, 4^JC0. 0 5 m m— 1 MmCO^HJc: 

fc-5r.i:*s»*bv\ M^fcofeg^o. ooi/im*» 
(W©JS-tt©At8* b< 
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[0 0 6 8] 
[0 0 6 9] 
[0 0 7 0] 

^<DW^—^^^y^h\^X\^ M2 0 0 2-2 
4 1 6 4 3 -^^^C|5«^ttTV^67R^ V^r/B* — * 

[0 0 7 1 ] 20 

1 4 OmVgW, Vcm&Jl (Tint) # 1 2 0% 
I^K'fcoT, DBPWMMlOOcmVlOOg 
£A±<Djj— iSl/-7=7 AirDB P^lRS^ 100cm 
3 /l0 0g^i^-^77^Bi:^ A : Bri* 
7 0:3 0—10: 9.0Olil:l:"ei^Lfc^-^y^ 

7 7^^ttitt, x^mT-^&^ct^i'j^b 

^-^S/j^^^^^-^^S) £0. l£LL 

fc, TK^^ci'B'Bg^l:^ 3 . 0/ieq/m 2 M 50 

[0 0 7 2] 

— Y<O^^W&0 u p a 5 0%f*5 0—110 nm. T 
fn* FOf^Du p a 9 9%ri*2 5 0 n m^L 

[0 0 7 3] 

JEK, ^TKtt^V^rffi^-^^^^^^^^ CTABifc 40 

mmmtei 4 omVg^i, it»fi* (Tint) a* 

12 0°/o^±t% DBPMMlOOcmVlOO 
gJ£JLt<D;*7 — 7* ^^A^DBPMM 10 0 1 

OOcmVlOO g*i^-^^7 7^ Bi^r, 
A:Bj5W0 : 30-10 : 9 0 (DM&ltXiB^ Vtc* 

/p^-co^s) &o. lj^jitc, ^^mffiwt^s 

£3. 0Meq/m 2 ^±M«U fc§tS'J^ T/^ 50 



«2004-34 1 2 48 
34 

[0 0 7 4] 

;ttf , ^MBS 58-125246 -fH*«L 5 9- 

8 4 3 5 6 4t^Bg 59-202829 #4*«L 

4*BBHg6 0-7 8 7 8 7«^«*jC|S«i*ttTV^^r 
~^f£*k ^^BS5 8- 1.7 3 6 9 6#^«. ftMBB 5 
8-18 169 0-5§-<&$&, 4§Wg5 8-1 94 5 9 5-^ 

'Anmizftrnztix^zt^tm. wmdsss-i i 

2 7 9 3 -5§-<&$g, *&IIIBg 58-224793 ^ 
UBS 59-48187 *KNIgB8 59-73996 

#BSB86 0-5 2 9 4 0#4*«L f»BRBB 6 O - 
6 3 7 4 4^«*lCtB*$Jh/t^*-*-;7 h^/^Jfe 

&mws 8-i i 2 7 9 2^m^um^nx\^ 

Z>*?7VV<?*>&m. $!M4 3 4, 8 7 5#IE^ 
[0 0 7 5] 

^tLO. 0 1-5 011% ^KliO. 1-101 
fto/ ON Sfejpf<o»^fl#{C»*U<ttO. 5-1011% 
W^I^I^t L < 3 . 1-10 S Jc%0«iJ^-e 

<sf t u< f^^co^pa^ o.oi fia%*«-c*>a t 

[0 0 7 6] 

(A) &l/«*»ilH4Xli«5J»tt<o» 

ftttmit&w (b) &^u-cfcst>G>-c*>s. 

[0 0 7 7] 

x&mz£^xm*¥&±v, ^(DStzmmbvxtfv^ 

^VttW—MSmft (A) ©*«S^a^LT 

^fc«»sa**Mv *»s**fiS;-rSo K7k»a©4« 

[0 0 7 8] 

**1f;/-/MfugE{£ (A) AD^-r^>^ 
BBaib-c-Ms*; (5) 

[0 0 7 9] 
[<fc2 2] 

-i<v>-*A- ,., 

\ O O / n 
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[0 0 8 0] 
[0 0 8 1] 

«jiM4<o»»5ypMk*« (b) sKy^ 

/t*t/-/H!fS* (A) lOOlf^LT^ 
£*Mb*» (B) 2550. 5-2 011^ 

[0 0 8 2] 

lfe*&*lfl?fr* (b) <nmm& o . sli^itfe 

B<45o 
[0 0 8 3] 

#!l^ymt/-^IIII* (A) <o— $B£rJg 
3fttt^/^T^K<fc«* (C) lcl#M6^HT* 
M*tt^^^7^Fft^ (C) tt, 1^ 

2 -- <>>y*S ^i/Ti? K— 4 — ^yusfc^&^^TVK 

i, 2—^-7 K;y^7^K-4-^Myix^f 
yK i, 2—ry h*;>i?Ti?b*-'5-x;i'<fr>&^ 

6 4-9 0 2 5-287222 
*U ^BB5p 4 _5 3 8 7 7^a*^15*©fcO*r*Jf 

[0 0 8 4] 

^y^y^-^Z-yHMMB* (A) fc#-r*«fcfctt* 
yy^r^Kft^ (c) <o^*w-&ttJi««^*iR*tt 
5*0n?ttttv\6s, (a) / (c) <oH^a*it-e— 

#1:90/5-6 0/40 

[0 0 8 5] 

MXTV^ n>f=aJft»fcb"CWt«jttf, (4- 

*^yu>M ^-uix hj , t*;*. (4 - ^ ^ywr 5: j 

K*. hy^ (2, fc°yU) ^^7x- 
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y -^5vK i, i, 2 - tr* (P 

[0 0 8 6] 
[0 0 8 7] 

# * * o 4 * x tt&g « £ T »*J * ^SB^f 5 c t ; |c 
y^^/v-^hv, v-^o^^i^/^, ^y7tn^o 

y =i— yi^g^y — yK ji^y— yK /k — 

3rU-y— yK J— yK ^^v^y^T/w^— /K 

y — ;i4fi:O i e/t)t<lli?i- tvK Xte^I2ee/^ 

K ypt B i/y^-W>-h^S^- 

JO [008 8] 
[0 0 8 9] 

^0 y-fy^, *~?\"< ^—^-^ >-^, n-^^-r 

ft*Btff-C«?lO. 1-^}50^^cf^ x #IC^1~ 
[0 0 9 0] 
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-So ) \Z.W^h\^<\^7f^)aL^-U^U^^ is— yyj 

loStTiryf^^bfctgL ^Klcrt;CTil*ft»t (ft 5 
0-13 or) 2rfT?::<bicJ;«9 i/^ h«JR4r»5r 

* o V, #lCft 1 -ft 3 0 ^ 9 nz V<0$5fflrt^3BS"e*> 

So 

[0 0 9 1 ] 

(®tt) -*s#fen^J:5{c»|RTiffa«**-frB3te«» 

tt. Matt, *att. tt*4t5 

[0 0 9 2] 

fl\ ^-^yr-^iT, 3M=ry>-*7\ ^^7^F 
*J\ ^V^X^^T/U^U— if- (4 8 8 n 
m) , Y A G — S H G \s — if — ( 5 3 2 n m) % UVU 
-if- (3 5 1 -3 6 4 nm) K»fiittS:«ro U— if- 
tffiffl-C#6o *<Offi»itt, ilffTO. 5 — 20 0 0m 
J/cm 2 , 8tl<in-1000mJ/cm 2 ^){S 

[0 0 9 3] 

0»Jx.tf, ft 6 0t-fil 5 010^^1^30 
»KIJnij»SrfTft5ri:3flJ#*UV\ UTttT 
y ttStt«^««»Jatt»*rfi6ffl"t--6 - <b * 5 "e# 
5o WjlttSftiStLtW:, 0!l^ti. ^yy^/wr 
^W;y, h y y ^A-T^ >\ ^e/^f/v 

=•9- J*- AsT%ls* i?^9 S—frT bV^9y — 

;uy * >>y f/ur 5 y ^ 9 y — >>K v^xf/i// ^ y 

:x*y-,K r^^r, ^fey-v— > ^m#y. * 
9mttv-?—* *9m8t#y. r 
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»*0. 0 5-1011%0®W 
#*UV\ WW^J^tTli, 01)x.tf > ^*if>\ 
9>, 7t9 9>', F/i^xy N *i/U>\ v^noy* 
^ ^pp^ua, EaSHfcjKK* hji^ppxf i/y/j: 
4f^{b**», =**y— zfu**/ — 

/K ~?9 J—>vt£}£<OTfr>^—)V^ v^x^x-r 

/<? -/i.x-f^, voJ-^rif /pfyyt^-yK, rF 
7tKo77y, irny/wy N ^f/Wtny/W^ 
/WtDy;l/y N y ^/l^/UfcT I — >K v^^uv^yi'^ 
— /U-^-y xc^ylxrc— ^/U^CQ^n— r/l^^. Tir h >\ y 

*i-)v^>v>r b >\ ^ ^-a^t v -y^^tr b v\ >r y * o 
>\ s^n^ify :^0><$r h^*, ftifey^K 

yi/> x 3}>/W»T^ h\ N, N-i^^^/W^/^T^ K 

ffiffltSV/^ h^lii^Ct^Wgl 0-8 
2(? L< lil 5 - 5 OtagTlMf^ 1 0 

ice«j^-rs®tt*s^$tb5 0 

[0 0 9 4] 

9, ^-y«g^#5:i:^^, 

[0 0 9 5] 

2 0 0-5 0 01), ^l<|j:2 5 0-4p 

0 x:<Dumx*fo i o 5>-ft 300 frmxfgmv z>^t\c 

[0 0 9 6] 

K"tt9J-rSo ^*3, A^T. r^j ^ ro/ 0 j ttv^rtbtj 

[0 0 9 7] 

K5S0O l 

74-^X9-97kftM&&£Tfi&m t g*^Vtz5 0m 

1 ^ffiyy^^Jc^ y7^;V7/l/ft K0. 5 3 6 g 
(4 mm o 1 ) £ 2, 2 ' - t** (3 -T ^ y - 4 - t 
Kn3rv/7xx;l/) — 3f ^yy^n ^n^> 1 . 464 
g (4mmol) ^N-^f/Ut'nyKySml^J;^ 

mbivtcmwifrb&L&mmiz-x b^^m^it.^ 
so mm* b/^^ : ^^>^mit= i : i m&mm x o 
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omi— wet u atauxaotuu 
#9^vit*w—A'imto (ad zrntc. m^ti 
y > ✓-^bmm* (ad 

tf 1 H«NMR»«fmtfTofc. #W&*£«T^ 

i-o - 

I R##f (7 ^ :3 4 2 1 cm" 1 (O 

H) , 1 6 2 7 cm- 1 (C = N), 1 2 5 3 cm" 1 

(CFs) JCRJRtr— ^*S*b*L5. 
l H-NMRM (DMSO-de) : 5 = 9. 6 - 70 

8 (brs, 2H) , 5=8. 73 ( s , 2 H) , 5 = 
8. 57 (s, 1H) , 5 = 8. 14 (d, J = 7. 1 
Hz, 2H) , 5 = 7. 61 (t, J = 7. 1Hz, 1 
H) , 5 = 7. 14-6. 9 8 (m, 6 H) \C*^<? V 

[0 0 9 8] 

m^T-SrAttycHA = icm&m l y 

^f/^ffl»* (Al) 1. 55 g (4mmol) t 

n, N-^f;ur^ y try v^o. 0 9 8 g (o. 8 20 

mmo 1 ) ^N-^fyVt'P y KV3m 1 W6#PLfc*& 
iCdi-tert-^f/V ^-^-h2. 18 
g (lOmmo 1) tttSKTl^Sffl^ ^ 
: ^ ? S~Jl>fcm\£= 1 : 1 ffl^SiR 1 00ml 

>y**w->\sffimw (a 2) r^y^v 
✓**+5/-a*mm: (a 2) wm&*w&m* 

5, 0 0 0 tfc 9, -&«»©»Bii-i R»*ffe it^ 1 H 
-NMR^WfCTffofCo ^W^m^^T^-To 
I (:7^/UA) : 2 9 8 1 cm" 1 (C- 30 

H) , 1 7 6 6 cm- 1 (C=0) , 1 6 53 cm 
" 1 (C = N) , 1 6 0 0 cm" 1 (Ar) , cm" 1 

^-NMRM (DMSO-de) : 5=8. 5 

5 (s, 2H), 5 = 8. 47 (s, 1 H) , 5 = 8. 
04 (brs, 2H) , 6 = 7. 58 (brs, 1 
H) , 5=7. 37 (brs, 2H) , 5 = 7. 29- 
7. 14 (m, 4H) 5 = 1. 3 0 (s, 1 8 H) 

[0 0 9 9] 40 

mmm 1 

^y^^^^-^y-zUfltfiBf* (A2) 0. 25g*3i 
^ / Mb'&fe ( TN A I - 1 0 5 J , ^ 

-1, 8-t7^uy^/U^W^ K) 0. 
0 2 7 8 giN-^fA'tfo ]) KVlral^ ft£il#r 
Lfc^^/w|HlcAix3 0»B8«#b^:. ^co^. 0. 
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aK^ffl«*tt«KafiK* (1) «r#fc. 
[oi no] 

#b*tfc*^ai«*tt»iBfifi»ifc (i) ^y^^ 

WLftt5 2 f 0 0 0@(E«:3 09Pflffofc e ^l 12 

oTc-cs^M^y^-r^Srmw* 2. o^m^Dr 
^^^>-^^#fc 0 #clc, uv 

HBttss«K:j: r> g*i£3 o o m j/cm 2 isitu 2. 

3 8%"T h7^Wy^^At Kd^> K*»fS"C 
mt&*ftotc 0 ^<om»: l. 8/imgl?t, i6Mm 

[0101] 

SOO^lMWtfci:^^, HWfil. lMm£ 
%k<DWk<0 I R##f £r?To 3 3 8 2 cm" 1 ^ 

{/1 6 2 7 cm- 1 #3fio/^y ry'y ^>-tc*^i-^B5 

JRtfS»W>U ^^y/^t/-/KC*^t5 15 5 

4 cm" 1 H7&<om^m.thit^t7b^ > tfV^^S* 

[0102] 

3HIM2 

tfD^^yfyfrlrV-y— A-$J^f£ (A2) O. 2 5g*3i; 
tM $>/^^- hik&ty) ( TNA I-105J , ^ 

if tMb^thilL N- (hy7/^p^f;^ywt^t 

^rV) -1, 8-t7^uy^/K^W5K) 0. 
0 2 7 8 g t N-^^vWtfn y K^lra 1 ,}t£ri£#r 
U/t^^^«^A*t3 0»IWft»bfc. ^<£>&> 0. 

tfismmyt&ffimmi&m u) &#fco 

[0 10 3] 

(1) ^23^11 

mm&. yy^y^x/N-±^Ti, j*f>-=i-* 

— SrfflV^T^n— ^5»WU&t/2, 0 0 00^3 0^ 
MfTofco ^of, i 2 o^T-s^^y^^S:^ 

— >-^^TiIV\ UVlMiIfCj;i3g^3 0 0m 
j/cm 2 BStU 2. 3 8%X h7^f^7^^^ 

At Kn^rv-KTK^ffi-cmteSrtTo^o ^(Df^M, 1. 
8/imSl^r\ «H6 /i m<D&&t£'<? — ^frt§btltc 0 

[0 10 4] 

ft©RO I R^tfrSrtTo*:^^ 3 3 8 2 c m" 1 & 
(51 6 2 7 cm- 1 ttifiOzK y T f^lC**^ 
HXtf^/>U #9^y/**t'/^Mcft*t* 1 5 5 
4 c m" 1 Wifi^KlR^^ttfcr tfrb. #y^/* 
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^<DKimfr-?&>z>y£ y tv* y *<^/ 

[0 10 5] 

m&m 2 -cmtz&i&m 2 xmit t -zfh^is* 

S^fftaSH^^y^v^^^^-yuSftKf*: (A 2) 
0. 2 5g^<t^^y^^-hft^ ( TNAI 
-105J , *if!Mb*tt»L N- (h!)7;vtp^f 

WSK) 0. 0 2 7 8 giN-^f/UtTny KVlm /0 
[0 10 6] 

#fe*tfc3j?s^a!«*tt»re«ft«* (i) tvy a^** 

M2fctf2, 0 0 0mm&3 OfMHtfTofc*. ^(O^ 12 

V\ U VMS J:t)gjSI^300mJ/cm 2 ilt 
U 2. 3 8%rh7^W^^tKo^r>'K 
^SiR-CSIftSrtTofeo 1. 

[0 10 7] 

3 o o < C-ci^ra^nl»b^i:r.5> RJK21. i//mi 

^(DflJIO I R##r£*Tofc£^^ 3 3 8 2 cm-^ J0 

u?i 6 2 7 c m- 1 #ifi©# y 7 / ^ f VIC* ^tst 

iftas«4>U aRy^V^**^— /Hcft*i-5 15 5 

4 cm- 1 tt&<Di&tiL&$itlftZbfrh. tfV^V* 

[0 10 8] 

JtRtfli 

»»«lT#fcaKy-<v^**y--^lfrBft: (A 1 ) 
0. 2 5 g*3J:W 5 / hft^* ( TNA I 

-105J , *^*Mfc;^ttSk N- (H7;vtn^f 40 
/l^/UTfc^U^^rvO -1, 8 -t7# uy^/^^r 
WSK) 0. 0 2 7 8 gi:N-yf/Vt 9 py.Kyim 

7c 0 ^<D& X 0. 5/!mOPTFE7^/^-^IlT 

5FW»*lfc*U ^^W*tt«H*ft (2) 

[0 10 9] 

mbfrtc.xvmffift&mmmf$LVo (2) sr^y^v*^ 

P^t/2, 0 0 0lHl|5'«:3 0#mtTofc c t^t, 12 50 
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O^r^^^y^^^rtTVW^ 2. OfinKDtfVT 
y * ^^f&fr^f-* SclC /t./-W^^-CfiV\ UV 
J$&H!£BlC«t:«9 gi&£3 00m J/cm 2 RtttU 2. 
3 8%x h^f^/y^^t Kn^rv/ K**ffi-C 

[0 110] 

Jfc&0y2 

asswi^wfc^y^^***^ (ad 

0. 2 5 g*J«fctM ^ Mfc*W ( TNA I 
-105J , ^<t # tMfc^tt®L N- (hU7;wtpy^ 
/V^/^^/^^rv') -1, 8 -^:7^ U^v^Wtf^r 
W5K)-0. 0 2 7 8 giN-yf^t 4 D)JKyim 

fc 0 -^O^, 0. 5Mm(OPTFE7>{;^-^ilT 

u tf&m&ft&mmmtftto (2) 

[0111] 

»6ttfcsK^S!«*tt«ffl»«;» (2) 5:23^11 
y =» Z">=^—±\zffiT U ^tfv=i-^ 

— SrJBv^T;** — :/5*HWXl*2 f 0OOtHlte^r3 0# 

FfltTofc 0 ^^i, laottswy^^^m^ 

— >"^;*^-CiIl\ UVR8J£g»lCJ: 9 g»?:3 0 0m 
j/cm 2 MU 2. 3 8%fF7yf^ry^ 

/Co 

[0 112] 

it«0»3 

S3S«it?»fc#y^v^**^--/utt*# (ad 

0. 2 5 gjSjttM Mfc-fr* ( TNAI 

-105J , *4T0ft*tt«, N — (hy7;^D^f 
yv^/^^;^#v') -1, 8~t7^l/y^/^ 
WSK) 0. 02 7 8 gi:N-y^t o ny hVlm 

fc 0 ^Ot, 0. 5MmOPTFE7>{;^^ILt 
**4*4:»*U *f^ffl«*tt*MBIl** (2) £r# 
fc. 
[0 113] 

#6ixfc#^aa**tt»jBiaia« (2) srv-y^v*^ 

MJtr/2, 0 0 0i^3 0Wffof; 0 *:<D'&, 12 

ot:t5M7 , y^^$:mw$2. o/xmo^yr 
s'cuit l^PtMtcr^sm. v^^^-cffiv^ 

UVRai*K«^«t "? glft^3 0 0m j/cm 2 J&ttU 
2. 3 8%-^ h7^f^7y^!>At Ko^^KzKSS 
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F* — -^(S^} 2H025 AAu* AA1U AA13 AA20 AB16 ABU AC01 AC08 AD03 BEOO 
BE02 BE07 BGOO FA03 FA12 FA17 

4J043 PA02 PA19 OBI 5 0B44 RA03 SA06 SA54 SA71 SB01 TA09 

TA47 TA66 TA67 TB01 UA042 UA052 UA082 UA121 UA122 UA131 

UA132 UA142 UA151 UA152 UA221 UA222 UA231 UA232 UA252 UA261 

UA262 UA282 UA362 UA382 UA431 UA432 UB011 UB012 UB021 UB022 

UB051 UB061 UB062 UB121 UB122 UB151 UB152 UB282 UB301 UB302 

UB321 UB351 UB401 UB402 ZA12 ZA20 ZA31 ZA41 ZB22 
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